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BASIC- ABSTRACT: 

NOVELTY - The varactor diode has N4- type semiconductor substrate with red 
phosphorus as impurity, on which a N-type semiconductor layer is formed. 

USE - Hyper-abrupt - j unction type varactor diode used in frequency 
modulation 
(FM) radio tuner. 

ADVANTAGE - Improves the performance index of varactor diode by using red 
phosphorus as impurity. 

DESCRIPTION OF DRAWING (S) - The figure shows a graph illustrating the 



concentration of the hyper-abrupt - junction varactor diode. (Drawing 
includes 

non-English language text) . 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve a performance index Q of a super abrupt 
junction-type varactor. 

SOLUTION: A lightly doped N- type semiconductor layer 3 is formed on a 
heavily doped N+ type semiconductor substrate 2 . A P+ type layer 3 is the 
P+ 

type diffusion layer, formed by ion-implanting P-type impurities from a main 
surface of the semiconductor layer 3. An N+ type layer 5 is a diffusion 
layer 

formed adjacently to the P+ type layer 4 just below the P+ type layer 4, 
and it 

is formed by ion-implanting N-type impurities in a way similar to the P+ 
type 

layer 4. A guard ring 6 is a circular diffusion layer formed to surround a 
periphery of the P+ type layer 4 and the N+ type layer 5, and the ring 
mainly 

improves breakdown voltage. For improving the performance index Q, red 
phosphorus (P) is ion-implanted to the semiconductor substrate 2 and 
specific 

resistance of the semiconductor substrate 2 is dropped. 
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